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Relationship between retinopathy and cirrhosis
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Abstract

AIM: To evaluate ophthalmic disorders with special
attention to retinopathy in cirrhotic patients. Vitamin A
deficiency-related ophthalmopathy, xerophthalmia, and
color blindness may be documented in cirrhosis due to various
etiologies. Retinopathy is an obscure feature of cirrhosis.

METHODS: Thirty-two cirrhotic patients, who were
followed up by Clinics of Gastroenterology, Izmir Ataturk
Teaching and Research Hospital, were enrolled to the study.
Associated systemic diseases such as diabetes mellitus
and hypertension were excluded. Thirty-two healthy
volunteers took part as the control subjects. All participants
had ophthalmologic examination in the same hospital.

RESULTS: Five (15.6%) of the cirrhotic subjects had
soft exudate in the retina. None of the control subjects
had retinopathy (P<0.05). Intraocular pressure (IOP)
measured for both eyes were also significantly lower
in the cirrhotics (P<0.05 vs P = 0.01). There were no
statistically significant differences between the two groups
in terms of other ophthalmic pathologies. The ophthalmic
findings did not show up any differences according to the
etiology of cirrhosis.

CONCLUSION: Soft exudates may develop in cirrhotic
patients probably due to loss of synthetic function of liver
and hemodynamic effects of portal hypertension.
Retinopathy must be sought in cirrhosis because of its
severe morbidity.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

More than 60% of cirrhotic patients have clinical manifestations
of portal hypertension (splenomegaly, portal-systemic
collaterals, ascites)[1]. The ophthalmic pathologies of cirrhosis
in the literature involve xerophthalmia, vitamin A deficiency,
and color blindness. Xerophthalmia and keratoconjunctivitis
observed in Sjögren’s syndrome may be associated with
autoimmune hepatitis and primary biliary cirrhosis. Xeroph-
thalmia is also observed in vitamin A deficiency. It may
even progress to small grayish lesions, namely Bitot’s spots,
and blindness. Night blindness may ensue. Vitamin A
deficiency may be seen in cirrhosis since liver is the organ
where vitamin A is deposited[2,3]. This is a well-documented
state in primary biliary cirrhosis and alcoholic cirrhosis. Color
blindness may be seen in cirrhosis especially in alcoholic type.

There are scarcely few studies about retinopathy in
cirrhosis. Exudates and hemorrhage may be seen in the
retina[4,5]. In these studies, associated diseases such as DM
and hypertension were not excluded. Relationship between
retinopathy and a variety of systemic diseases such as diabetes
mellitus (DM), hypertension, blood dyscrasias (myeloproli-
ferative disorders, plasma cell dyscrasias), Behçet’s disease,
sarcoidosis and systemic infections including HIV is well
known. Intraretinal hemorrhage, exudate, cotton-wool spots
(retinal infarcts), and papilla edema may be seen in hyper-
tensive neuroretinopathy and diabetic retinopathy. These
changes constitute an important morbidity since they may
lead to blindness. Exudates are composed of extravasated
plasma proteins mainly lipoproteins and are gray-yellow in
color. Macrophage response is also evident. Cotton-wool spots
represent microvascular infarcts due to ischemia. Axoplasmic
deposits surround the infarcted area. Diabetic retinopathy
comprises endothelial dysfunction, advanced glycosylated
end-products, increased capillary permeability, thrombocyte
dysfunction, adherence of leukocytes to endothelium,
arteriovenous shunts due to obstruction of vasculature with
coagulum, retinal ischemia, retinal edema, and exudates.
Diabetic retinopathy is primarily related to hyperglycemia
though hormonal and hemodynamic factors may modify
the ongoing process[6]. Focal and diffuse arteriolar narrowing,
obstructed precapillary arterioles, hemorrhage, retinal edema,
and hard exudates occur in hypertensive retinopathy. There
is an entity that has to be considered in the differential
diagnosis, the so-called Drusen anomaly. It precedes senile
macular degeneration. It does not usually result in blindness.
They are characterized by asymptomatic yellow deposits
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underneath the retinal pigmented layer[7].

MATERIALS AND METHODS

Thirty-two cirrhotic patients followed up by Clinics of
Gastroenterology, Izmir Ataturk Teaching and Research
Hospital were enrolled to the study. All patients had clinical,
laboratory, and ultrasonographic features compatible with
cirrhosis. Hepatitis B, alcohol, and both causes were responsible
for the cirrhotic cases (16, 14, 2 patients, respectively). None
of the patients had hepatitis C infection. They were neither
diabetic (according to fasting and random blood glucose)
nor hypertensive according to the criteria of American Dia-
betes Association and Joint National Committee[8,9]. They
were not using any ophthalmic and antidiabetic drugs. The
only two cardiovascular medicine used were propranolol
(81%) and spironolactone and/or furosemide (63%)
prescribed for cirrhosis. All patients had endoscopic exami-
nation within the preceding 6 mo due to several reasons
and esophageal and gastric varices were detected in 84%
and 44%, respectively. The control group comprised 32
healthy volunteers. None of them had a known history of
DM, hypertension, known liver disease, and alcohol
consumption; they were not using any drugs related to these
disorders either.

Ophthalmic examination was performed following pupil
dilation with 1% tropicamide drops. Color blindness was
evaluated with Ishihara test. Intraocular pressure (IOP) was
measured with the applanation tonometry. Schirmer 2 test
and break-up time were measured to detect xerophthalmia.
Standard Whatman filter paper was used for Schirmer test.
Anesthetic drop was not applied. Values above 10 mm were
accepted abnormal. Break-up time was measured with
biomicroscope. Values ranging from 15 to 35 s were considered
normal. The protocol was approved by the local ethics
committee and each patient provided written informed consent.

The whole statistical analysis was performed using the
SPSS 10.0 statistical software for Windows. Qualitative
ophthalmic data were compared by 2 test and quantitative
data by nonparametric tests. We compared Schirmer test
results, break-up time values, and IOP measurements first
by Kruskal-Wallis test and then by Mann-Whitney nonpa-
rametric test. Variables with a P value less than 0.05 was
consid-ered statistically significant.

RESULTS

Mean age was 47.5±9.3 years for the cirrhotic group and
43.4±14.1 years for the control group. Male was the prepo-
nderant gender in the cirrhotic group (n = 25, 78%); only
18 (56%) were male in the other group. Eighteen (56%) of
them were Child-Pugh class B, 7 (22%) were Child-Pugh
class C, and 7 (22%) were Child-Pugh class A. Serum glucose,
albumin, sodium levels, and platelet counts of the cirrhotic
patients were as follows: 101±11 mg/dL, 3.08±0.65 g/dL,
135±5 meq/L, and 111 567±63 687/mm3, respectively.
Twenty-five patients had a mean activated partial thromboplastin
time of 36.7±6.0 s. All patients had prothrombin time (PT)
measured (mean 16.4±5.3 s) (Table 1).

Results of  Schirmer test performed for each eye separ-
ately were similar (cirrhotics: 13.8±3.1 mm in the right vs

14.5±2.6 mm in the left; control subjects 15.0±1.7 mm in
both eyes). In the cirrhotic group break-up time for tear film
was 12.5±2.8 and 12.5±2.7 s. It was 12.2±2.1 and 11.9±2.2 s
for the control subjects.

Two (6%) cirrhotic patients and one (3%) healthy
volunteer were color blind. None of the cirrhotics, but two
(6%) control subjects, had epithelial defect in cornea. Iris
atrophy was evident in one (3%) cirrhotic patient and all
control subjects had normal anterior chamber examination.
Vision acuity was sound in 75% of cirrhotics and 28% of
the control subjects. One patient from each group had
glaucoma (3% of cirrhotics and 3% of control subjects).
The two groups had no statistically significant differences
in terms of  ophthalmic features outlined above.

Retinal examination of cirrhotics revealed chorioretinal
atrophy in two (6%) patients, Drusen anomaly in one (3%),
and exudates in five (16%) (Table 2) (Figures 1A and B). In the
latter group, exudates were localized bilaterally (n = 3, 60%).

Table 2  Demographic clinical and laboratory features of the pa-
tients with retinopathy

         Case 1  Case 2          Case 3              Case 4            Case 5

Age (yr)          41                     48          57                  54       67

Gender          Male  Male          Female             Male       Male

Etiology          Alcohol  Alcohol          Hepatitis B     Alcohol       Hepatitis B

Child–Pugh     C                  C         B                B                    B

class

Exudate          Macular  Macular;         Bilateral         Around       Scattered;

         and  unilateral                  macula;          bilateral

         peripheral;                  unilateral

         bilateral

Varices          Present1  Present          Present             Present       Present

Glucose          95                    121          98                  92      103

Plt2 (/mm3)    49 000  42 000          40 000             221 000      89 000

PT (s)          12.1                     34.4          13.3                   10.2      13.6

Drugs3          Present  Present           Present             Present       Present

1All cases had both esophageal and gastric varices except case 1. Case 1 did not

have gastric varices. 2Platelet count. 3Beta-blocker and diuretic agents.

Table 1  Clinical, laboratory,  and endoscopic features of cir-
rhot ic patients

Cirrhotic group Healthy group

Age (yr) 47.5±9.3 43.4±14.1

Gender (male/female) 25/7 (78%/22%) 18/14 (56%/44%)

Glucose (mg/dL) 101±11

Albumin (g/dL) 3.08±0.65

Sodium (meq/L) 135±5

Platelet count (/mm3) 111 567±63 687

Gastric varices 14 (44%)

Esophageal varices 27 (84%)

Spider angioma 13 (41%)

Hepatitis B 18 (56%) –

Alcohol 16 (50%) –

-blocker usage 26 (81%) –

Diuretic usage 20 (63%) –
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Three out of five had exudates in the macular region. One
had diffuse soft exudates. None of the healthy subjects
had exudates. The cirrhotic subjects had a significantly higher
incidence of retinal exudates when compared to the control
ones (P<0.05). All cirrhotics with retinopathy were also using
diuretics. Among the cirrhotics without retinopathy 75%
were treated with diuretics. However, retinopathy was not
statistically relevant to diuretic usage. Ophthalmic features
did not show up any significant differences neither among
patients with or without gastric varices nor among those
with or without spider angiomas. Etiology of  cirrhosis was
not shown to have any impact on ophthalmic findings. No
significant differences were found between two groups in
terms of  Schirmer test results and break-up time values.
The participants of  both groups had IOP in the normal
range. However, IOP was significantly lower in the cirrhotic
group (P<0.05 and P = 0.01) (Table 3). Hence, we did not
observe any significant difference between ophthalmic
findings of both groups, and IOP values. Cirrhosis may
occasionally cause hemorrhage in ophthalmic structures due
to impaired production of coagulation factors and
thrombocytopenia. In our study no hemorrhagic foci were
found.

DISCUSSION

Retinopathy is not a well-studied feature of cirrhosis. Abe
et al, compared retinal features of 85 hepatitis C patients with
and without cirrhosis to those of control subjects (n = 100).
They found that retinopathy comprises hemorrhage and
exudates in 27 (31.8%) of patients. Risk factors were female
gender, thrombocytopenia, systemic hypertension, a long
history of liver disease, advanced age, and cirrhosis.
Furthermore there was a statistically significant difference
between the two groups (P<0.01)[4]. In our study we
observed soft exudates only in the cirrhotic group. None
of the healthy control subjects had exudates. This finding
was statistically significant. We failed to find any statistically
significant difference among Child class, platelet number,
PT, and retinopathy. In addition to the results compatible
with Abe’s study, we took a further step by excluding the
two major causes of retinopathy, i.e., hypertension and DM.
In Abe’s study eight patients with hepatitis C had evidence
of cirrhosis. Five had hypertension and two had DM. Only
two patients had neither DM nor hypertension. Therefore,

our study is more focused on cirrhosis-related retinal changes
by excluding hypertension and DM. In contrast to Abe’s
study, none of our patients had hepatitis C infection; they
had alcohol and/or hepatitis B instead. Abe et al, showed a
waxing and waning pattern during IFN therapy and
suggested a possible immune pathogenesis.

Pathophysiology of  retinopathy is well defined in
diabetics. Since retinopathy was not searched in cirrhotics
in large surveys, pathophysiology involving retinopathy in
cirrhosis is unknown. Increased estrogen formation may
cause hormonal modification in retinopathy. Shunts in retinal
vasculature resembling intrarenal and intrapulmonary shunts
observed in hepatopulmonary syndrome and hepatorenal
syndrome may be operational in retinal ischemia and cotton-
wool spots. In our study none of the cirrhotics had hepatorenal
syndrome. Our patients were not evaluated for the presence
of diagnostic criteria for hepatopulmonary syndrome, but
none of them had cyanosis and clubbing.  Increased hydrostatic
pressure caused by high portal pressure, hypoalbuminemia in
cirrhosis and resultant decreased oncotic pressure may also
contribute to exudate formation via extravasation of  plasma
contents. A study done by Dittmer and colleagues supports
this suggestion[10]. Seventeen patients with cirrhosis and portal
hypertension, largely due to alcohol consumption, had
ophthalmic examination before and after transjugular
intrahepatic portosystemic stent shunting. Retinopathy was
evident in 11 patients of which 5 were exudate in nature.
Retinopathy regressed significantly or disappeared completely
after this procedure which has hemodynamic contributions
to the systemic circulation. These findings were attributed to
the fact that cirrhosis leads to decreased retinal perfusion.

We think retinal exudates and cotton-wool spots may
represent pathologic manifestations of cirrhosis in patients
without DM and hypertension. Retinopathy can be present
not only in hepatitis C positive cases but also in other etiologies
involved in cirrhosis. Although our findings are interesting
further larger studies are warranted to reach a conclusion.
Also, retinal examination of Child-Pugh class A group cirrhotics
and those who do not have varices may reveal more
information about impact of  portal hypertension on retina.
In conclusion, retinopathy leading to significant morbidity
in DM may be observed even in cirrhotics without DM.
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